Ocular and systemic pharmacokinetics of latanoprost in humans.
The ocular pharmacokinetics of latanoprost (13,14-dihydro-17-phenyl-18, 19,20-trinor-PGF(2alpha)-isopropyl ester; Xalatan [Pharmacia-Upjohn, Peapack, NJ]) was studied in patients undergoing cataract surgery using radio-immunoassay, and the systemic pharmacokinetics of latanoprost was studied in healthy human volunteers with 3H-latanoprost as well as radioimmunoassay. After topical application, latanoprost was rapidly hydrolysed in the cornea and blood. The maximum concentration of the active drug, latanoprost acid, was detected in the aqueous humor 1-2 hours after topical administration of the clinical dose and amounted to 15-30 ng/ml. The half-life of latanoprost acid in the aqueous humor was 2-3 hours. In the systemic circulation the peak concentration of latanoprost acid appeared 5 minutes after topical application and reached a level of 53 pg/ml with an elimination half-life of 17 minutes. In patients that had been on the drug continuously for more than 1 year, 5 out of 10 had plasma levels of latanoprost acid below the limit of detection (<30 pg/ml). The mean plasma clearance was 0.40 +/- 0.04 l/h. kg, and the volume of distribution was 0.16 +/- 0.02 l/kg after intravenous administration. The corresponding figures after ocular administration were 0.88 l/h. kg, and 0.36 l/kg. The majority of the radioactivity was recovered in urine (88%) and the rest was found in feces. In the eye the main metabolism of latanoprost was the ester hydrolysis. The only prominent chromatographic peak in plasma corresponded to latanoprost acid. In urine no latanoprost or latanoprost acid was detected. Before excretion latanoprost acid was beta oxidized to 1,2-dinor and 1,2,3,4-tetranor latanoprost acid. These metabolites accounted for approximately 66% of the radioactivity in urine. In conclusion, latanoprost is rapidly hydrolyzed in the eye and blood to latanoprost acid. Minimal further metabolism occurs in the eye, but latanoprost acid undergoes beta oxidation and other metabolism outside the eye. After topical application the peak concentration in aqueous humor was approximately 10(-7) M, whereas that in plasma was about 10(-10) M or less.